Abstract
demonstrate that interpreting DTI parameters as a proxy for myelination is less accurate than MWI in 122 detecting age differences. Still, MD and RD can reproduce myelin-specific age effects in most tracts 123 (S2 Text). 124
Figure 1: Myelin water fraction (MWF) for 18 major white matter tracts in three age groups. Light gray bars = 7-8-year-old children, medium gray bars = 11-12-year-old children, dark gray bars = adults. Error bars show 95% confidence intervals for the mean. Asterix indicate significance with Bonferroni correction (α = .0027) and plus signs without correction for multiple comparisons (α = .05), respectively. Tracts of a representative 7-8-year-old child are displayed together with one semitransparent coronal, axial, and sagittal fractional anisotropy (FA) map slice (green, blue, and red frames). All images show the brain from an anterior (a), superior (s), and right-sided (r) perspective. Within these constraints, each tract is viewed from an individual angle to
emphasize its orientation in the brain. Tracts were reconstructed using the FreeSurfer TRACULA tool and a posteriori tract probability distributions were thresholded at 20% of the tract's robust maximum probability. Isosurfaces were smoothed for visualization purposes.
Discussion

125
Our study compared MWF in 18 major white matter tracts of 7-8yo, 11-12yo and young adults 126 and found that MWF substantially increases in 13 tracts. claiming that myelin development is protracted until adulthood. 140
Our in-detail planned comparisons analyses revealed that age effects were strongly driven by 141 increasing MWF between children and adults, rather than between 7-8yo and 11-12yo-a pattern with 142 two implications. First, myelination might increase at a very moderate pace-if at all-between early 143 and late childhood. This implication and our data concur with a recent study that correlated MWF and 144 age in 8-13-year-old children (Geeraert et al., 2018). While the authors found correlations of MWF 145 with age in some tracts, multiple comparison corrections rendered these relationships as not 146 significant, as in our comparison of 7-8yo and 11-12yo. Second, our result pattern implies that age 147 effects in our study are driven by myelination events between late childhood (11-12yo) and adulthood. 148
Integrating this finding with the plateau-like trajectory in early childhood studies and our lower 149 myelination rates between middle and late childhood, this might indicate a pronounced myelinincrease, possibly even a short second boost, in adolescence. Changes of that magnitude might give 151 rise to-or might stem from-changed cortical functionality during that time (Fields, 2015 
Participants
167
We analyzed data of 48 participants for this study (18 children aged 7-8, M = 7.56, SD = 0.51; 168 7 female; 14 children aged 11-12, M = 11.21, SD = 0.43; 9 female; 16 adults aged 19-24, M = 20.69, 169 SD = 1.14; 7 female). All participants were healthy. Participants took part in a larger project with 170 multiple MRI protocols. Details on health exclusion criteria, subject recruitment and compensation are 171 reported elsewhere (Meissner et al., 2019) . The original sample included two additional 7-8yo that 172
were excluded due to severely impaired data quality in the DTI scan or due to subject-induced scan 173 session termination before myelin water imaging, respectively. 174 given no prior MRI experience-were accustomed to the scanning environment in a custom-built 180 mock scanner at least one day prior to scanning. All participants viewed episodes of a children's TV 181 program during non-functional MRI scans. 182
Neuroimaging
High-resolution anatomical imaging 183
To co-register DTI and MWI as well as for gray-white matter segmentation and cortical 184 parcellation (a prerequisite for later TRACULA tractography), we acquired a T1-weighted high-185 resolution anatomical scan of the whole head (MP-RAGE, TR = 8.10 s, TE = 3.72 ms, flip angle = 8°, 186 220 slices, matrix size = 240 × 240, voxel size = 1 mm × 1 mm × 1 mm). Brains were extracted from 187 anatomical images using FSL BET (Smith, 2002) . To remove spurious connections indicated by low-probability voxels, we thresholded each 213 tract's a posteriori probability distribution map at 20% of its robust maximum (i.e. 99th percentile) 214 probability. 229 We screened raw and preprocessed 4D DTI data for visible artefacts and excluded one 7-8yo 230 subject from subsequent analyses (see 4.1, Participants). Further, to control for possible age group 231 differences in DTI data quality, we analyzed four data quality measures obtained by the TRACULA 232 preprocessing tools (Yendiki et al., 2014) . To capture global, slow between-volume motion, we 233 compared volume-to-volume translation and rotation parameters between age groups. None of the 234 parameters revealed between-group differences (S1 Figure; groups. Only four 7-8yo, two 11-12yo, and no adults displayed slices with signal dropout (S1 Figure) . 238
Neuroimaging data quality control
In participants with signal dropout, the portion of dropout slices was 0.21 % at maximum. Due to the 239 low number of participants with signal dropout, and no signal dropout in the adult group (i.e. no 240 variance), traditional ANOVAs for percentage of dropout slices or severity of dropout scores between 241 age groups lack validity. As an alternative, we employed Fisher's exact test and found that the number 242 of participants with any signal-dropout did not differ between age groups (ꭓ 2 (2) = 3.88, p = .138). 243
As the 3D signal acquisition method of the GRASE sequence is not volume-based, affine 244 registration matrices and corresponding motion estimates, as for fMRI or DTI, cannot be computed for 245 3D ME-GRASE data. However, we visually screened all raw GRASE images as well as MWF maps 246 for motion artefacts but found none. 247 248 Our study investigated the effect of the between-subject factor age group (with three levels) on 249 the outcome variable MWF for 18 major white matter tracts. We used independent ANOVAs for each 250 tract to test for differences between age groups. To correct for multiple comparison, the default 251 significance threshold of α = .05 was bonferroni-corrected to α = .05/18 = .0027. To improve the 252 usability of our results for colleagues, whose research interest focuses on one or a few tracts only, we 253 also report age group effects that reached the uncorrected significance threshold of α = .05 in a second 254 step. Statistical data analysis was performed using R (version 3. 
Experimental design and statistical analysis
